Rankings made using gene expression levels (TPM or counts) differ from rankings made using Seurat's Receiver Operating Characteristic (ROC) Area Under the Curve (AUC) classifier. In rankings made using gene expression levels, the #1 ranked gene represents the gene that is detected with the highest normalized TPM or counts value. In rankings made using the AUC classifier, the #1 ranked gene represents the gene that has the highest true-positive-to-false-positive ratio. When comparing clusters of single cells, the #1 ranked cluster-defining gene is the gene that has the highest probability of being detected within the cells in that cluster and the least probability of being detected in any other cluster. Both metrics are useful, but in different ways. Expression levels define the genes that are most highly expressed in a dataset; the AUC classifier identifies genes that have the highest probability of being detected in a given cluster across a range of expression levels. As such, the AUC classifier can be used to identify 'cluster-defining genes'.
To illustrate the utility of the AUC classifier to detect cluster-defining genes across a range of expression levels, we have compared the top 100 genes ranked by the AUC classifier to the top 100 genes ranked by gene expression level (Seurat scaled counts) using a simulated bulk dataset ( A. 14,360 genes detected across 64 cells met our threshold for inclusion. 1,070 genes were conservatively estimated by SCDE to be differentially expressed among the Apex (n=48) and Base (n=16) groups. The majority (952) of these differentially expressed genes were enriched in the Apex group (Log2 Expression Ratio >0) and the remaining 118 genes were enriched in the Base group (Log2 Expression Ratio <0). B. Of these differentially expressed genes, 155 meet the threshold for statistical significance after multiple testing correction (p value < .05). 153 genes were enriched in the Apex while only 2 were enriched in the Base. C. Violin plots depicting the top 5 most differentially expressed genes from the Apex, ranked by log2 fold change. D. The two differentially expressed genes from the Base group meeting the criteria for statistical significance. E. 14,144 genes detected across 61 cells met our threshold for inclusion. 1,227 genes were conservatively estimated by SCDE to be differentially expressed between the p15 (n=48) and p70 (n=13) groups. The majority (1151) of these differentially expressed genes were enriched in the p15 group, while the remaining 76 genes were enriched in the p70 group. F. None of the 1151 genes met the threshold for statistical significance (p value <.05) after multiple testing correction. Genes with SCDE conservative estimate scores of >3 and <-1 were included in this heatmap, which represent the most differentially expressed genes in this dataset. G. The top 5 genes with the highest conservative estimate scores are shown representing the genes most enriched at the p15 timepoint. H. The bottom 5 genes with the lowest conservative estimate scores are shown representing the genes most enriched at the p70 timepoint. D chr11:60,480,418-60,480,621 chr11:60,486,893-60,486,898 chr11:60,497,434-60,497,576 E chr11:60,483,616-60,483,806 
